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SUMMARY

Aerodynamic force tests were made in the WN.A.,C.A, 7
by 10 foot wind tunnel on a model Clark Y wing with a 20
percent chord split flap deflected 60 downward. The
tests were made to determine the effect of partial-span
split flaps, located at various positions along the wing
span, on the serodynamic characteristics of the wing-and-
flap combination. The different lengths and locations of
thie Tlaps were obtained by cutting off portions of a full-
span flap, first from the tips and then from the center.

The results are given in the form of curves of 1if%

drag, and center of pressure. They show that with partial-l

span split flaps both the 1ift and drag are less than with
full-span flaps; that the 1ift for a given length of flap
is somewhat greater when the partlal span is located atb
the center of the wing than when it is located at the tip
portion; and that the drag for a given length of flap is
the same regardless of the location of the flap wlth re-
spect to the wing span.

INTRODUCTION

Among the devices for increasing the maximum 1ift and
also the drag of an airplane to improve the landing char-
acteristics, is the split trailing-edge flap. With this
arrangement the rear portion of the wing is split 1Into up-
per and lower sections and the lower section is deflected
downward as a flap. This type of flap 1s designed for use
over the maximum possible length of the wing span, no por-
tion of the flap serving for lateral coantrol,
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Some tests have previously bean made on eirfoils with
split flaps (references- v i, 2,- , and 4) in which the ef-
fects of changes in flap chord and deflection have been
investigated. The present investigatlon was made to de-
termine the offects of changes 1ln flap lexngth and location
along tho wing span, The flaps were testod on a Clark Y
wing in the 7 by 10 foot wind tunnel, and 1ift, drag, and
pltching moment were measured for esach size and location
of flap. Only split flaps with a chord 20 percent of the
wing chord were used since previous investigatlons indi-
cated that flaps of this chord sizé would give results of
most general value,

APPARATUS AND TESTS

ad P A

The modsel used in the present tests was a Clark ¥
airfoil with a 10-inch chord and a 60-inch span. Tho air-
foil was constructed of laminated mahogany to the specil~
fied ordinates given in tuble I, The flaps wore made of
1/16~inch steel plate, 2 inches (20 percent of the chord)
wide, and were screwed to the wing (fig. 1). They wers
deflected downward at an angle of 60° to the wing chord,
which arrangement gave the highest maximum Lift coeffi-
clent (reference 3).

Only flaps having a chord 20 percent of the wing
chord were used since data given in references 3 and 4,
and replotted in figure 2 of the present report, indicate
that this size of flap, for all practical purposes, gives
the highest maximum 1ift, ZFurthor increoaso in tho flep
chord up to 30 porcont results in only a slight incroase
in the meximum 1ift, while flap chords groater than 30
percent of the wing chord cause the maximum 1ift to de-.
Creass, '

The wing without flaps was tested first, and the wing
with the full~span flaps next. Then the flap length was
reduced by cutting off'portions of the flap in steps of
20, 40, 60, and 80 percent ‘of the span. The wing was
tested first with the’ partial—span flape having sectlons
of esqual length removed from the tips, end then with sec-
tions of the same total length removed from the centor of
~the span. . :

The 7 by 10 foot tunnel, which has an bpen tost seec-
tion, is described in detall together with the balances
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and standard test procefure in reference 5. The tests
were made @t an air speed of 80 miles per hour, corré-
eponding to a Reynnlds Number of 609,000. The 8ats were
not corrected for tunnel-wall effect. S y

RESULTS AND DISCUSSION

Iip sections removed.-Curves of C s &and c.p.
are given in figure 3 for the wing hav&ng eplit flaps with
different amounts removed from both tips. It will be seen
that the peaks of the 11ft curves have a sharp drop Jjust
after thie stall as compared with that for the plain wing,
and that the 1ift and the drag deorsase with increase in
the amount of fiip removed. The center of pressure in the
region of maximum 1ift is about 10 percent of the chord
farther aft for the wing with full-span flap than for the
plain wing.

Center sections removed.- Curves of Cp, -Cp, and

c.p. are given in figure 4 for the wing having split flaps
with different amounts removed from the center of the span.
The peaks of these 1ift curves gradually round off at the
8tall wlth iucrease in the amount of flap removed, and the
1lift and the drag decrease. The change in the center of
pressure with variation of flap leungth is about the same
as for the flap with tip sections removed.

Compasrison of effect of removing sections from the
tip.and From the center.- Ourves of Cy, mgx and of Cp at
C;, max 2€2iuvst split-flap length are given in figure 5
both for tip sections removed and center sections remove&
This figure shows that a someswhat gmaller part of the '
maximum 1ift is lost by cutting off the tip sesctions than
by removing center sections of the same total lenkth. It
should bp noted that the drag at maximum 1ift is affected
only by the length of the flap and does not depend on
whether the section is removed from the tips or the center.

CONCLUSIONS

Both the 1ift and the drag of a wing with partial-
span eplit flaps are less than those with full-span flaps,
the 1ift for a given length of flap being somewhat greater .,
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when the partial-span flap is locaetsed at the center of
the wing than when it is located at the tip portion. The
drag for a glven length of flap i1s the same regardless of
the location of the flap with respect to the wing span.

Langley Memorial Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Fleld, Va., July 12, 1933.
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TABLE I

472

ORDINATES OF CLARK Y SECTION IN PERCENT OF CHORD

Red. L. E. 1.50

Rad. T. B. 0.06

" Lower

Distance Udpper
from L. B.
C 3.50 3.50
1.25 5.45 1.93
2.5 6.50 1.47
5 7.90 :93
7.5 8.85 . »683
10 9.60 .42
15 10.69 18
20 11.36 .03
30 11.70 .QO
40 11.40 .00
50 \ 10.52 .00
80 9.15 .00
70 735 .00
80 5.22 .00
g0 2.80 .00
95 1.49 .00
100 .12 .00
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Figure 1.-8plit flap tested on Clark Y wing.
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" Figure 3.~ Split flaps with tip sections removed
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